INTRODUCTION
The development of artificial insemination in livestock and the potential for using sophisticated statistical BLUP methodology (Henderson, 1984 (Henderson, , 1988 (Foulley et al, 1983; Baker and Parratt, 1988) or sheep (lVliraei Ashtiani and James, 1990) and animal model evaluation procedures in swine (Bichard, 1987; Kennedy, 1987; Webb, 1987) .
In this context, concern about genetic ties among herds or stations is becoming increasingly important although, from a theoretical point of view, complete disconnectedness among random effects can never occur, as explained in detail by Foulley et al (1990) . Petersen (1978) introduced a test for connectedness among sires based on the property of the &dquo;sire x sire&dquo; information matrix after absorption of herd-year-season equations. Fernando et al (1983) proposed an algorithm to search for connected groups in a herd-year-season by sire layout which was based on the physical approach of connection developed by Weeks and Williams (19G4) . This view was also taken up by Tosh and Wilton (1990) to define an index of degree of connectedness for a factor in an N-way cross classification. Foulley et al (1984, 1990) (1977) and Gupta (1987) . The KullbackLeibler distance I 12 (x) = J p l (x) In [ P I ( X )/ P 2 (x)]dx between 2 probability densities Pi(!);P2(-!) turns out to be a natural candidate for measuring such a distance (Kullback, 1968 (Kullback, , 1983 (1984, 1990 ). This terminology is also in agreement with that taken up by statisticians (Shah and Yadolah, 1977) .
2) It is interesting to notice that the variance Coo. (Foulley et al, 1990 (Henderson, 1984) (Quaas and Pollak, 1980) accomodated to the so-called accumulated grouping procedure of Thompson (1979) , Quaas and Pollak (1982) , Westell (1984) and Robinson (1986) (see Quaas, 1988 for a synthetic approach to this procedure). The grouping strategy of base animals is an issue of great concern for animal breeders due to the possible confounding or poor connectedness with other fixed effects in the model (Quaas, 1988 (Quaas, 1988) .
Connectedness between groups due to the incidence of the other fixed effects was assessed under the full model using Quaas' (Foulley et al, 1990 ).
The theory also applies to specific contrasts among effects as originally proposed by Foulley et al (1984, 1990 where 6 i i, = ui -uj, . where C R and C F are the same as in [16] . This criterion appears also in statistical inference on variance-covariance matrices as the so-called Stein loss function (Anderson, 19b4; Loh, 1991) . Here, it can be interpreted as the Kullback-Leibler distance between the marginal density f (9) of 8, and its conditional density, f (8!!), given the value of the parameter !.
The feasibility of our procedure is determined by the ability to compute the logarithm of the determinant of a coefficient matrix after possible absorption of some factors as required by other statistical procedures based on the likelihood function. In the current context of genetic evaluation with the animal model, an application of this procedure to phantom groups might be feasible using, at least, the model ignoring u * as a first approximation.
In that respect, it has also been suggested (Kennedy and Trus, 1991) For fixed effects, connectedness is directly related to the unbiasedness requirement. This is especially true for group effects in the animal model for which much concern has been raised (Smith et al, 1988; Quaas, 1988; Canon et al, 1992 is then 1/Cr e _ 1 ie the inverse of the coefficient for the ktli power in the binomial expansion of order re -1.
